32 Results: Women with higher 10 year risk of major osteoporotic had significantly higher cardiovascular risk 33 (4.634% vs 8.36%, p =0.001). In multiple regression analysis, 5-year CVD risk was significantly associated with 34 the 10-year risk of having major osteoporotic (β=0.095, p=0.001) and hip (β =0.055, p=0.001) fracture.
Framingham Risk Equation

25
CVD risk 26 Introduction: Osteoporosis related risk factors such as BMD have been associated with cardiovascular endpoints 27 in previous studies but there have been no studies of integrated risk using risk factor algorithms.
28 Methods: A sample of 358 peri-and postmenopausal women, mean age 59.3 (range 45-74) years were studied. 29 Each individual had bone mineral density (BMD) measurements by dual energy X-ray absorptiometry. Fracture 30 risk was assessed using the WHO FRAX algorithm and cardiovascular disease (CVD) risk using the Framingham 31 Risk Tool.
32 Results: Women with higher 10 year risk of major osteoporotic had significantly higher cardiovascular risk 33 (4.634% vs 8.36%, p =0.001). In multiple regression analysis, 5-year CVD risk was significantly associated with 34 the 10-year risk of having major osteoporotic (β=0.095, p=0.001) and hip (β =0.055, p=0.001) fracture. 35 Women with the highest CVD risk were 5.4 times more likely to have higher risk of major osteoporotic fracture.
36 Conclusions: Fracture risk, determined by using a multiple risk factor algorithm such as FRAX, was positively 37 associated with higher cardiovascular risk determined by using the Framingham Risk Tool. Awareness regarding 38 these concurrent risk factors needs to be raised so that appropriate risk reduction can be implemented.
Introduction
45
The existence of a possible link between bone and atherogenic 46 pathways has been recognized for some time. Inverse relationships 47 between bone mineral density (BMD) and calcified atherosclerotic 48 plaque have been reported in a number of population-based studies of 49 postmenopausal women [1] [2] [3] [4] [5] . A number of studies have also focused 50 on the relationship between plasma lipids and BMD [6] [7] [8] .
51
Although BMD has shown a strong association with fracture risk, 52 most fractures occur in subjects with T-scores above −2.5, the 53 threshold typically used to define osteoporosis, which means that 54 relying solely on BMD will miss many patients at risk of fracture. Clin-55 ical risk factors are also associated with an increased probability of field with a number of tools for estimating absolute risk of cardiovascular 63 disease (CVD) in clinical practice with good predictive ability [9] [10] [11] [12] [13] [14] .
64
In the present study, we investigated the relationship between 65 bone and cardiovascular pathways by calculating fracture risk using 66 the FRAX [15] [16] [17] [18] tool and comparing it to cardiovascular risk assessed 67 by the Framingham Heart Risk tool [9, 10] in a large population of peri 68 and postmenopausal women.
69
Methods
70
Subjects
71
Study subjects were female twins over 45 years, recruited as part of 72 the Northern Sydney Twin Study. Information from this twin cohort has 73 been published in detail previously [7, [19] [20] [21] [22] . In brief, the twins were tertiles are presented in Table 1 .
197
Estimations of 10-year probability risk of having major osteoporotic 
203
These women also had higher total aortic calcification score 204 (4.41 ± 4.86 compared to 2.18 ± 3.57 in the lowest tertile).
205
As the cohort of this study was relatively young and healthy volun- CVD risk was higher in the highest tertile of 10-year probability of OSFrR.
215
There were 72 self-reported incidents of low-trauma fracture,
216
with 40 (33.6%) of these fractures present in the highest tertile of 217 10-year OSFrR women.
218
There was a significant correlation between FRAX assessed 10-year 219 probability risk of having major osteoporotic or hip fracture (with or 220 without BMD) and 5-year CVD risk. Coefficients of nonparametric
221
Spearman correlations are presented in Table 2 .
222
Parameter estimates of the multiple regression models are presented 223 in Table 3 . We found that 5-year CVD risk was significantly associated 
245
Odds Ratios (OR) and relative risk (RR) for prevalent higher 10-year 246 probability risk of having major osteoporotic or hip fracture per higher 
5-year CVD are presented in Table 4  Q3 . Women with the highest CVD risk tion [28] . More recently Wang et al. [5] reported that BMD in the 273 femur and total body but not the lumbar spine were decreased signif-
274
icantly in women with abdominal aortic calcification, however after pausal women and HDL cholesterol in premenopausal women [7] . In In conclusion we found that fracture risk, determined using a mul- 
